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ABSTRACT: 

PURPOSE: To converge a light beam which is projected from an optical 
waveguide into a small spot by setting the grating height of a diffraction 
grating formed on the surface of the optical waveguide so as to have a 
mountain-shaped distribution in the traveling direction of waveguide light. 

CONSTITUTION: The grating height of the diffraction grating 21 is varies in 
the mountain shape in the traveling direction of the waveguide light 13' so 
that when waveguide light 13' is projected from the optical waveguide 1 1 by the 
diffraction grating 21, the intensity distribution of the projection light 13" 
is nearly a Gaussian distribution in the traveling direction. Therefore, the 
light beam 13" projected from the optical waveguide element 10 is converted 
into the small beam spot Q through a scanning lens 26 to scan (main scan) on a 
photosensitive body 23 as shown by an arrow (u). Simultaneously, the 
photosensitive body 23 moves by a conveying means 22 almost at right angles to 
the main scanning direction as shown by an arrow (v) to make a subscan, so the 
photosensitive body 23 is scanned with the light beam 13" in two dimensions. 
Consequently, the beam spot Q is converted sufficiently and a fine image can be 



2/20/06, EAST Version: 2.0.3.0 



recorded. 
COPYRIGHT: (C)1989,JPO&Japio 



2/20/06, EAST Version: 2.0.3.0 



®B*S#!*/t(JP) © «f m w a bb 

© & n 4* fr&M (A) ¥1 - 107213 

©Int. CI. 4 ffrtJBi|» . 0£H TO 1 ^(1989)4 /!25B 

G 02 B 6/12 C-7036-2H 
5/18 7348- 2 H 

G 02 F 1/33 A-7348-2H S£gg$ ^ff* 5BSa^» 1 (^8l) 



®4* EH PS62-265019 
@>ffi El PS62( 1987) 10^200 

®ft i a mm se£ 



w an m 



3. jfeqH<OS*ffflfc»iW 

* c <o tft =F tz x o r ic A M * * * 

(tE*ettfff) 

V>TjfctT- A£{gfl*tf*rt;{SfS]aK,i: LT, ft 

^a»W2£3fcfSlSj£<?>. EOD (f5m*;^*:(l3faj 
2) . A O D (^@:fc^*{g|S]g> ^<f|i«g 

£9. — ^EOD^AODCfeUTIi, ftififtft 

So 



-87- 



2/20/06, EAST Version: 2.0.3.0 



m * Vi n * m a * n tz * ? ? v % m & » t . 

.* 9 K£* S C <b ic* >K *kf- 

^5:t)J<?S5. ttfc::© «fc 9 ttAflffl^gsc 
out«. I*4*MIQ6 2 - 7 7 7 6 1f^« 



-A43' ceii£2:&ftctt->Tffittiutttii 
left**** * cm* 

H\t)<tS Q X'AAi t U * «fc 9 tr- X # 9 h £18 

$ ^ c 1 < frfc t>tir ts o . *<d 
w&cu A*m£&**<ET-f * <t v*9fsus*<£ 

fisaA^^^niiai^ #A&f©Jfl£u. aw 

fi< ft^iftBrtKAJNUStto w tic**. 



ttlH ¥1-107213 (2) 
4t?-/*43' ©fc5fc«ttB*«»ff t?S*-r J: Sic. 

■5 icisaiwawi;:** («%) 

ft * i c j: o r m * * * $ & % * i = taw * * * $ 

**lWi*a&7fc*#$ft»rtKAWSi*-*iia 

* So 



-88- 



2/20/06, EAST Version: 2.0.3.0 



ft** * C mA-HftMm6 0-11122 

#fcHSJfc*ti* fo-7^**£fcft<Oigtf;£fllctt 
rffiacA § < 5 x ic U h veto 9 * :q 

(15 09) 

anc&o/i*s„ 

T£So C ^Jfc^ifcyS^lOii-ftt LT, 

tfitt (Inter Digital Transducer , EXT I 
DTi^ti) I5t, C <0##&^lCD£inilC*> 

^taiMcui lt&i* *nfc#A**ffl8tt0tftt 

? (Linear Grating Coupler : WTL C C i 
&ti) 20* L G C21i£*r Ltl» 

* $ (T. Taair) S3 I" * > 

r U f- -/ K 4 ? X ( I ntegrated Opt 

ics)j (ht'vn rr^^K v< 

>' y * x (Topics in Applied Physics) % 
72) xy<J 7*77-/ (Springer 

- Verlag ) ffj ( 1 9 7 5 ) ; mm. 

r^ma® »j *-M±fy ( 1 9 8 5) ^to 

* So fctf L c: toft&&ittiu±. ±I2T i 

tf<*ns 0 **ft#fcft<i2jg*a±<o«®w;2* 

y XA3Qtf>m 2 S)fl:rf3Jafl5 30 b (C ft I* T £ & IC # 

(u-iff-A) i3*wdj-rs«fc*9 icea 

3y*-?-U>X25lC*^T¥*Tt'-A£<*n 
A:±T±222B 2<O5ti8&aa30b * £> jfeAft/fl-/ 'J 
XA30flKAML. *0>5J 1 (^^^5^0030 a 



I.fllfl ¥1-107213 (3) 

So * *&&16*>*:49fcKili £K**ffl<0&® I6a 

±ictt, ftAMffl:/ y XA30i> jfettiWfflryx 
& 2 ^>^tifi*a os 30 b l * ±se>3 i OTtiffiiais 

30a*<2JE«8fl5l6a K»< flffi*n« C tic J:*K 
*StW2ft®#r#<3t£#*J£m>S^lc J; !K & 

&iEi6a ic#f5@$£<*nT^ s a *ta«ffl-/yx 
A3i(,±se3tA^wi^y XA3otisi«^^^t <* 

*U # 1 C07tiaiStS31a * 2fl 2 0^^iaffi31 b £ 

*TU ±&<hi5j«ic Lrifii6a icHS^nri^ 

So . 

NbO, 9x"£fflV'« C^«)i/xfl)gii;T i 
tt S C £ lc«fc 0*3J&&ll£Jf2fiJtLT 

^So fcfc£G«l6<!: LTfOftkt7 t << 7, S i 

7t^&wii( ) ±se<oT i ftifticpg*-^ sisiej: 
-eo^ffiicj^fi3c*n/:MeLGc 20<d6b#ic as* 

ti. ^niC<t t)^f-Z.t3liC<OL G C20r@ 

K-C^^A^IfiJlcigff-rS. 
i8ft«eii*Jf tt 9 RHcii. > KUX"< 

* h ^<3&&^&22±i:ffi##23;&<-fr ? h £ n S o 

u-^t-Ai3^wtii-rs\t 9 ic-fflji^n. *n 

i i tic I D T ISic (i« 5E&0HU7^ £i§8ttic 
-1flBS«l0%l9{i^330?»24lc^ o r$«IS5* tl, 

ic^ai-r s Aa£i*'</uxsfc^/<^x*a*ge* s 

■5IO U-tf*l8**gjfor So 

I D T i5ic ±icE© J: 9 tt«ffiBiai*<tt ts ns C 

2BKD*B]B#lSncig|T-**Sp I DTl5ttv ZO 
a®^ttafcl2^<49&5t (-^fT^-A) 13' 0^t?5 



-89- 



2/20/06, EAST Version: 2.0.3.0 



Ufc*<-* T^afeftU* £E?Pte#L2*ffiW* 

tt&l2iO#S^^liSflFffl^i: 0 ^7 ^ r (B 
ragg) §^rt5o HfcK&ilO, C <D @0T K * * # 
&*13' SXSfiftl*. &®#&ftl2<OEfc#Kli 

&iffi#ttifcl2cDfli&ffc>&<i£fcttlwg{t L> ± 

J^ULTSlSlLfciff&fclS' li. LGC21K* 
0 0 ft U X £ # fcftl 1*- * »« lBffl IS tB ftt t * o 

z 9 l r *«tttt li^ &tfJ«tr^«*itt->fc 

a a® 31 a *&ia LT«y !J XX»Slrti:X«L, 

si 2 o^aia®3ib *mifl»-fflia lt-/ x^fl 

S&*a<5Sfc*l3' OiifT^fS] (-ftt*>£LGC21 
Al3Vco C <OtffS]cD*ftK*>ffitt* £30 (B> 

ceo «k 9 ©afcico 

LG C214>Afc*M15S&K*a, fi^LU, 

* he ^ai^^t«>4tst, 

a-Bh* [BttffKfc] (1) 

T*«."»38 (B) IC** A 5 IC. LGC21± 
S>*&ftiiifT;*fSlttH* y (OSySL) it5 
<t. L G C 2lgft&n#®ftBttttUIC*H*S9tt 
Mftliy^Mtti^^-e, cn*P (y) £ 
t5. *LT:o«9«HflP (y) 0 yaffil* 
L G C 216* £ iti Wt" £ 
#fcr-A13" tf>*9jilft#tfja<23 30 (B) S>tfe« 



If HIT 1-107213 (4) 

#fcf-A13* (i* Wl^tf f e U>X^^i4^2 
U > X26^ifiia LT>]^ tt tr-Z*X # * hQCtt 

* nrsii^:3S^^*n5(o-c , > s#{*23iifctr- 
9^c<o^tr-Ai3* Bfi&ftfe ^ s <ca-*i>r£ 
s*<ffl«5ia«A<aa*ti*. 

ft^si;:£*ft*7'7>*>/fs^sb*h'jrf 

LTfl]V*T. I D T 15^<Ot8ESJflD* 4 5 
*tS birJ:$#i2^®:22<oES&?>r 5 

c z-e*WJ\<ottWLi&tot IT, ^30 CA) 

l=tt«WCC*-r «fc $ tCJfclfiWffl L G C 211*. fc^F 



P ( y ) - - 2 a ( y ) • P ( y ) (2) 

d y 

£**o ttfca (y) I*, y tt^flSfoaicfctt 
f ( y - L / 2 ) « 1 

P (y) ttJ£lT<B5£T?&fc*n*o 
+ 6 

. , ( 2 (t — L/2) 2 1 



-90- 



2/20/06, EAST Version: 2.0.3.0 



tX.ZlQjS.tTZ, C(D(4J^^^3|ff i mt L G 
C21IC j; ^TJKS iij<*ns£*a, »2«liLC 
C2i<0f*fflKffc*> t>fxi>r 0 £ y £ LOJofflTS 

r B | jicLcc2i^^tfi^t/t^aT*>? > cost* 

d n s n . f 2 ( y - L/ 2) *) 

— P (y) " - A e x p 

d y I w* J 

f 2 (y-L/2) a 1 
A e x p 1 - V 

2 P ( y ) 

IfK(4)^c0^ia35 l Jgi^ 2 JScDifti{i, LCC 

bP (y) ©fit^*a6t>n. *nicj:*}±ie(a« 

fr*a (y) O|S*<^J6^n5 0 
Ja±i*-<fc J; r> \z It, 2S30 (B) OffitM 



?*fifl¥l-107213 (5) 
.sft*iifl£&#a (y) a<*a6*nni;f. i^san) 

Ai:SdE^r« *©J: * ttttMffl5fe<*tt« (y) 

^^KtS^^iS^F h (y) ac*tf>£n* 0 C<D 
BJK2fll^-fo C 0334 EJ4J<9tti3 a li , Etfrtfc 

Ut-AS2w-4. 7ontf>aJfcf tr-A13" £ 

OWlCjfcitSSttjfcis* (D&g * U 6 3 3 noT* 
0. LGC2IOHrr^n, 1*2. 4 "C * S 0 

C<0i/<* y -tr> h&jgtfj LSI* h « it. 
Km&WllO&MmVT&ZN s L G C 21<t *<Dfl. 



h « - A / 2 ff ^N 2 - n f ,2 

d i . d i\ 

n f t n , 2 +(1 )n t 2 

d V d J 

L G C21A^1B«^ f-A13' <9;fc£tfiC# 
*{*23±*£2t-f * tr- Ax* -/ h Qli, tr-A' 

K&&L±.tStmLtzni&miZ$SK*TU. LCC2l 
IS* £&{gL6ffiillc£fi&f £ tt* J: i iz 

1 £9 IC & ir* T±27 CM (w }fc fcf — A 13" £fcH&<*tf* 



* ^±S^J5Sfi?tJiC^^T(i, 5fetb*JfflLGC21 
G C20(C^ LT^&DflS-Sffl*- i C t t>^JfigT* 

t tZ t£ ^ 0 



-91- 



2/20/06, EAST Version: 2.0.3.0 



lt-ftBBtttt is-*tr- a 

13* 

2l~:*lfltt/ll0«tt* 



!*IB¥ 1-107213 (6) 

#ffi*<#* x'AlfiVtt tt -jt^«-aWtt I/ - If 
fc^lcfctu*. -»«tt l/- if fcf- 

j*5 1 E<b3 2 hi* -en-en, *&<!fl<&-£$feffl 
35 3 EI (A) tt±SaSllftW<05t*»»* ; 3 t O® 
(B) ttC©0«tt*©afctf#flKi&-»fctfifl*# 



& 3 B 




92- 



2/20/06, EAST Version: 2.0.3.0 





-93- 

2/20/06, EAST Version: 2.0.3.0 



»B¥ 1-107213 (8) 



6. 0 ffi 

7 . ffijE<OrtS 

1) 0 03 



(S ft M iE) 



OHR) 63 * 1 2 S 01 a 
titt/TB? B ffl 5t « » 

en 62 * « n m »265. oi 9 n 
! a 2. e^osi* 

* * ( 5 20) S±5K7-r/t/AttiCSa 
4. ft B A 

ft M JR*ffi8e***5-2-1 ^ «3S*M*tfA/7« 

ft * (7318 > *H± «fflt£5£ 

8 IS 03-4 79-2367 

SUMS 




6. ffiiEO*** 

7. IrtJiE^rtS 

(1) l!fl*HS*17H2&6fT 

rn.J £ fn M J J tUJEf *<, 



-94- 



2/20/06, EAST Version: 2.0.3.0 



